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COMMUNITY AND SYSTEM OVERVIEW

The Village of Barrington (Village) is located approximately 40 miles northwest of the City of Chicago,
and divided between Lake County and Cook County, Illinois. It is generally bounded to the north by
Cuba Township and the Cuba Marsh Forest Preserve; to the south by the Village of Inverness; to the east
by the Village of Deer Park, the Village of Palatine and the Deer Grove Forest Preserve; and to the west
by the Village of Barrington Hills.

The Village provides water to customers located in Barrington and small portions of Inverness and
Barrington Hills. The Village currently uses groundwater that it pumps from four (4) underground well
sites to the distribution system which contains three (3) water storage reservoirs, three (3) elevated water
storage tanks, one (1) pressure boosting station, one (1) pressure reducing station and one (1) iron
filtration facility.

The Village of Barrington contracted with Burns & McDonnell Engineering Company, Inc. (BMcD) in
October 2005 for a water supply study. The scope of work presented in this study includes the following:
e Review of available water supply information from the Village;
e Review of available regional information;
e Determination and confirmation of existing Village water supply capacity including review of
historical reports, well logs and operational data;
e Review and recommendations of procedural and institutional public and private sector water use
practices that will result in reducing demand on the Village system;
o Development and evaluation of local and regional alternatives for optimizing and/or increasing
water supply capacity;
e Preparation of a report that presents alternatives for consideration by the Village that presents the
findings of the study.

This report presents background information and the results of the water supply study prepared for the
Village of Barrington.

* %k k%
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BACKGROUND INFORMATION

Basics of Groundwater
The following is a brief overview of important terminology needed to discuss the basics of groundwater.

Groundwater is water that saturates tiny underground voids (i.e., interstitial spaces) between sand, gravel,
silt, clay particles or crevices in underground rocks, or as defined by the State of Illinois, “water that
occurs within the saturated zone in geologic materials where the fluid pressure in the pore space is equal
to or greater than the atmospheric pressure.” Formations that contain groundwater may be “consolidated”
bedrock, such as limestone or sandstone, or they may be “unconsolidated” deposits made up of sand and
gravel. The relative volume of interstitial spaces is referred to as porosity. The size and interconnections
of interstitial spaces control how well water flows in the subsurface. This characteristic of a formation is
referred to as its permeability.

Groundwater is any water that is found in the subsurface. Some of that water is in aquifers and some is in
aquitards. Aquifers are underground formations that are sufficiently permeable to readily yield
economically useful quantities of water to wells, springs, or streams. Confined aquifers (also known as
artesian aquifers) exist where groundwater is confined between layers of clay, silts, dense rock or other
materials having very low permeabilities; which are referred to as aquitards. Water in confined aquifers
is under greater pressure than that exerted by the atmosphere. Thus, when tapped by a well, water is
forced up above the top of the aquifer, and sometimes above the ground surface. Unconfined shallow
water table aquifers are not overlain by impermeable layers and the surface of the water is at atmospheric
pressure. Aquitards limit the movement of water significantly, but there is still water present in them.
Agquitards in the upper Midwest are generally comprised of clay and silt deposits, shales, and unfractured
limestone.

Unconsolidated sand and gravel aquifers generally can extend from just below the ground surface to
depths of several hundred feet (generally less than 300 feet). Residences, farms and water utilities tap the
sand and gravel aquifers because the water is relatively close to the surface making it fairly easy and
inexpensive to drill wells and pump water. However, the amounts of water that these aquifers can yield
vary a great deal. Some may barely supply one well on a small farm, while others may supply entire
communities.

Below the unconsolidated deposits are various bedrock formations comprised of limestones or sandstones
that can function as aquifers. Factories, businesses, homes, farms and water utilities tap these aquifers.

Groundwater originates from rainfall and surface water that percolates through the soils until it reaches
the saturated zone in the subsurface: a process known as recharge. In some areas, streams, wetlands or
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lakes recharge aquifers through bed infiltration. In some locations, the rainfall simply moves downward
through the soils. The areas that contribute water to aquifers are called recharge zones.

In other cases, water flows from the aquifers to the surface in the form of springs or seeps into streams,
lakes or wetlands. These are called discharge zones. The water surface in the stream, lake or wetland may
or may not be a reflection of the aquifer water table depending on the local hydrogeological conditions.
The portion of the stream flow comprised of groundwater is called baseflow.

The amount of groundwater that is available to the aquifers is a function of the recharge zone’s climate.
In the case of northern Illinois, the climate is relatively wet with approximately 36 inches of rainfall per
year. When a rainfall event occurs, a large portion of it is lost to evaporation, transpiration, and surface
flows that leave the area. Approximately 25 percent of the precipitation makes it to the subsurface where
it is available to recharge the groundwater.

The sustainable yield of an aquifer is the amount of water that may be safely pumped from an aquifer
over a long period of time without causing overall declines in water levels. The sustainable yield is
mainly controlled by the amount of groundwater recharge the aquifer receives. If total discharge (i.e.,
natural discharge plus water use for human activities) exceeds the recharge rate, water levels within the
aquifer will drop. This decline will continue until a new balance is reached, or until the groundwater in
an aquifer is depleted to the point where further withdrawals are no longer feasible.

Lack of Adequate Data Regarding the Long-Term Sustainability of Groundwater
Supplies
There is a recognized lack of comprehensive data for analyzing the current and historical extent of

groundwater guantity and quality problems in the State of Illinois. The State of Illinois recently released
an Executive Order (EO) on, January 9", 2006 ordering a statewide water supply study and the
development of regional plans.

At this time it is difficult to determine what direction implementation and funding will take. Planning
organizations like the Barrington Area Council of Governments (BACOG) are studying local
groundwater conditions and have initiated discussions with local municipalities.

Groundwater Resources, Village Of Barrington
Three major local aquifer systems are available to supply the Barrington area communities that rely on

groundwater. These aquifers include the unconsolidated sand and gravel, the shallow Silurian dolomite
bedrock and the deep Cambrian-Ordovician sandstone bedrock. The Village of Barrington currently
draws water from the unconsolidated sand and gravel aquifer and the shallow Silurian dolomite aquifer.
A nearby community that utilizes the deep Cambrian-Ordovician sandstone bedrock is the Village of
Lake Zurich.
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The characteristics and geographic extent of these aquifers are very different from each other. There are
many sand and gravel aquifers in the area; all of which are locally recharged and tend to be limited in size
to a few square miles or less. The Silurian dolomite aquifer is regionally several hundred square miles in
size, but tends to be locally recharged. Based on available publications from the Illinois State Water
Survey, the Silurian dolomite aquifer is located in the central and northern portions of the Village and
pinches out in the southern portion of the Village. There are two primary Cambrian-Ordovician
sandstone aquifers that are available to the region. Because of the nature of these aquifers’ confining
layers, they are primarily recharged in far western McHenry County, Boone County and Winnebago
County.

Additional information on each of these aquifers is presented in the following paragraphs.

Sand and Gravel Aquifers — Sand and gravels deposited by glaciers supply a portion of the water
used in most Lake County and McHenry County municipalities. Many homes and businesses in these
counties have private wells. These unconsolidated deposits are generally within 200 feet of the ground
surface and are scattered throughout the area. Yields from sand and gravel wells vary greatly from
location to location and can range from 10 to 1,400 gallons per minute (gpm) depending on the
transmissivity, thickness and depth of the aquifer. Village of Barrington Municipal Wells # 3 and # 4
located on Bryant Avenue draw water from the sand and gravel aquifer.

Water quality in terms of iron, manganese, hardness, and sulfate concentrations can vary greatly in the
sand and gravel aquifers. Generally treatment for removal of iron is needed to make the water
aesthetically pleasing. The sustainable yields of the many isolated sand and gravel aquifers have not been
estimated in most locations. These aquifers may be at risk of contamination in areas where there are no
layers of impermeable materials such as clays and silts above the formation. Fortunately, a significant
impermeable clay and silt layer exists above the sand and gravel aquifer in the Village of Barrington area
that mitigates the impact of any surface water impacts.

Silurian Dolomite Aquifer - The Silurian dolomite shallow bedrock aquifer is a significant source
of water to consumers located in the Village of Barrington service area. Wells completed in this
formation are usually 100 to 300 feet deep and may produce as much as 800 gpm with yields in the range
of 300 gpm being common. Because the movement of water in dolomite aquifers is dependent primarily
on water flow within fractures, yields will vary greatly from location to location. The sustainable yield of
this formation has not been estimated. Village of Barrington Municipal Wells No.1 and Well # 2 located
on the Village Hall Site are supplied by the Silurian dolomite aquifer.

Water quality in terms of iron, manganese, hardness, and sulfate concentrations varies somewhat in this

aquifer. Generally treatment consisting of aeration for removal of sulfur is needed to make the water
aesthetically pleasing. The shallow bedrock aquifer may be susceptible to contamination from the surface
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in areas where layers of impermeable materials such as clays and silts are not present in the
unconsolidated glacial deposits above the bedrock. Fortunately a significant impermeable clay and silt
layer exists above the Silurian dolomite aquifer in the Village of Barrington area mitigating any surface
water impacts on the aquifer.

Cambrian-Ordovician Aquifers — The deep bedrock Cambrian-Ordovician sandstone aquifers are
primary sources of groundwater in Cook, DuPage, Lake, and McHenry Counties. The common names for
these aquifers are the St. Peter sandstone and the Galesville sandstone. Wells reaching this important
aquifer system are typically 800 to 1,300 feet deep. Since the mid-20" century, withdrawal rates from the
Cambrian-Ordovician aquifers have exceeded their estimated sustained yield. In 1979, withdrawals from
the aquifers in the eight county area in Northeastern Illinois reached an all-time high of approximately
182 million gallons per day (mgd). The Illinois Department of Natural Resources State Water Survey
(ISWS) estimates that the practical sustained yield of the aquifer is only in the range of 46 to 65 mgd. By
1980, the heavy pumping had caused water levels in the deep bedrock aquifers to decline by more than
850 feet from their original levels.

In the 1980s, Lake Michigan water became more accessible to suburban communities in Lake, Cook and
DuPage counties, and withdrawals from the St. Peter and Galesville sandstone aquifers dropped to 67
mgd. The ISWS reported that water levels in these aquifers rebounded by an average of approximately 15
feet per year between 1991 and 1995. Withdrawals totaled 71 mgd in 1998. Though totals between 1994
and 1998 represented a substantial decline in withdrawals from the 1979 peak, the withdrawal rate
continues to exceed the estimated 46 to 65 mgd practical sustained yield of the deep bedrock system.
While estimates of the deep bedrock aquifer’s practical sustained yield have not been updated in a number
of years, it nonetheless appears that the deep bedrock aquifer should not be relied upon as a sustainable
source of additional water to accommodate the region’s future water demands.

The potential for contamination by migration of chemicals into the sandstone aquifers from the land
surface is very low. However, other contaminant pathways such as abandoned wells may pose a threat to
the groundwater quality in the deep bedrock. The St. Peter and Galesville aquifers are also known to
contain high concentrations of naturally occurring barium and radium at some locations.

Village Of Barrington Potable Well System
This section discusses the components of the Village of Barrington water system. Presently the Village’s

water supply is being met by utilizing four existing wells. The wells are generally located within a 1-mile
radius of the Village’s central business district. The wells are identified as Community Wells # 1 through
# 4. Groundwater is being pumped from the Silurian dolomite shallow bedrock aquifer by a well cluster
consisting of Well # 1 and Well # 2. Groundwater is being pumped from the thick unconsolidated (sand
and gravel) deposits by a well cluster consisting of Well # 3 and Well # 4. Since these well clusters are
not located within close proximity to each other, they do not interfere with each other and can be used
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simultaneously to supply water to the Village’s service area. These wells supplied a total of
approximately 657 million gallons of water in 2005. A brief description of each well is presented in the
following paragraphs.

Well # 1 — Well # 1, finished in the Silurian dolomite aquifer, was completed in 1898 to a depth of
approximately 305 feet. The well is located adjacent to Village Hall. The well has the capacity of
producing approximately 800 gallons per minute (gpm) which is equivalent to approximately 1.15 million
gallons per day (mgd). In 2005, Well #1 produced approximately 210 million gallons (MG) which
represented approximately 32% of the annual production for the Village in 2005. The pump is currently
set at 137 feet with an average running level at approximately 112 feet.

Well # 2 — Well # 2, finished in the Silurian dolomite aquifer, was completed in 1929 to a depth of
approximately 210 feet. The well is located approximately 150 feet from Well # 1 near Village Hall. The
well has a reported pumping capacity of approximately 550 gpm which is equivalent to approximately 0.8
mgd. In 2005, Well #2 produced approximately 82 MG, which represented approximately 12.5 % of the
annual production in the Village. The pump is set at 120 feet with an average running level at
approximately 98 feet (last reported in 1991).

Well # 3 — Well # 3, finished in the unconsolidated sand and gravel aquifer, was completed in 1964 to a
depth of approximately 148 feet. The well is located on Bryant Street and has a reported pumping
capacity of approximately 1,200 gpm or 1.7 mgd. In 2005, Well #3 produced approximately 292 MG,
which represented approximately 44.5% of the annual production in the Village. During the peak months
of May through August, 2005, Well #3 supplied 45% of the total Village water production. The pump is
currently set at approximately 125 feet with an average running level at approximately 103 feet.

Well # 4 — Well # 4, finished in the unconsolidated sand and gravel aquifer, was completed in 1974 to a
depth of approximately 151 feet. The well is located on the corner of Bryant and Waverly Streets and has
a reported pumping capacity of 1,400 gpm or 2.02 mgd. In 2005, Well #4 produced approximately 72
MG, which represented approximately 11% of the annual production in the Village. The pump is set at
approximately 135 feet with an average running level at approximately 109 feet.

It may be possible to increase the depths of the Village’s existing wells; however we do not believe that
increasing the well depth will result in a significant increase in pumping capacity for the following
reasons:

o  Well #1 and Well #2 are installed in the Silurian Dolomite aquifer. Wells installed in this aquifer
are supplied by fractures in the Silurian Dolomite bedrock that allow groundwater to enter the
well. These fractures are typically in the upper portion of the aquifer where the bedrock is less
dense. Increasing the depths of a well in this aquifer does not typically result in a significant
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increase in the number of fractures supplying the well; thus it does not typically result in a

significant increase in well production.
Well #3 and Well #4 are installed in the shallow sand and gravel aquifer at depths of 148 feet and
151 feet, respectively. Based on review of public information for Well #3 and Well #4, these

wells are already installed at a depth that will maximize well production.

* k k k %k
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GROUNDWATER PUMPAGE AND EXISITING CONDITIONS

Based on water well production data provided by the Village of Barrington, the average daily water
production rate from 2001 through 2005 was reported as approximately 1.7 million gallons per day. For
comparison purposes the groundwater usage reported in the 1972 Baxter and Woodman Engineer’s
Report prepared for the Village was approximately 1.0 million gallons per day. The average volume of
water supplied by the Village from 1996 through 2005 is approximately 70 percent greater than the
volume of water supplied by the Village in 1972. Burns & McDonnell believes that the reasons for the
increase include:

e Increase in the number of customers supplied by the Village.

e Increase in the water usage per capita per day by Village customers.

e Periods of below normal levels of precipitation over the last three years resulting in increased

outdoor water usage.

Current Conditions
Over the last five years the Village has supplied an average of 612.1 million gallons of water per year (1.7

mgd) to its customers. We would not propose any significant improvements to the existing system to
meet the existing “average” demand. However, a water system that is designed to supply only the
average consumption would not be adequate to meet demand during peak periods.

Based on the production data, it is anticipated that during peak daily production the pumpage rate can be
expected to be approximately 2 times the average daily pumpage, and peak hourly demand can be 3 times
the average. Review of historical groundwater information indicates that the Village of Barrington can
meet its current peak daily demand of approximately 3.4 mgd over a short duration of time
(approximately one week). The Village can also meet its estimated current peak hourly demand of 5.1
mgd over a short duration of time (several days).

The Village currently has four individual wells that operate as two well clusters. The four wells have
individual capacities totaling approximately 3,950 gpm (5.67 mgd); however the wells in each cluster
cannot be operated simultaneously over an extended period of time without interference due to their
proximity to each other. Well #1 and Well #2 are located approximately 100 feet apart. The zone of
influence (cone of depression) of these wells overlaps when both wells are operated concurrently which is
expected to result in a reduction in sustained combined capacity. Well #3 and Well #4 are located
approximately 700 feet apart, and are also expected to experience a reduction in capacity when both wells
are operated concurrently over an extended period of time. Insufficient data is available to predict exactly
when the combined capacity of each well cluster will begin to decline; however based on experience
Burns & McDonnell believes that it may be within several days.
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Historical Data

Table 1 presents historical average daily water production and total annual water production by the

Village for the period of 1983 through 2005.

Year
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Average

Max
Min

Water Supply Study — Barrington

TABLE 1
Average Daily Water Production
Average Daily Total Yearly
Pumped Pumped
1.290 MG 470.85
1.460 MG 532.90
1.504 MG 548.96
1.516 MG 553.34
1.726 MG 629.99
1.974 MG 720.51
1.720 MG 627.80
1.587 MG 579.26
1.741 MG 635.47
No Data Available
1.442 MG 526.33
1.520 MG 554.80
1.410 MG 514.65
1.623 MG 592.40
1.518 MG 554.07
1.627 MG 593.86
1.703 MG 621.23
1.573 MG 573.78
1.512 MG 551.88
1.700 MG 620.14
1.675 MG 611.38
1.696 MG 617.58
1.799 MG 656.78
1.605 585.987
1.974 720.510
1.290 470.850
9

MG
MG
MG
MG
MG
MG
MG
MG
MG

MG
MG
MG
MG
MG
MG
MG
MG
MG
MG
MG
MG
MG
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Village of Barrington Water Pumpage
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Figure 1 Average Daily Water Production.

Based on review of the data, the Village has produced an average of approximately 1.68 million gallons
per day over the last five years. The average annual volume over the last five years is approximately
611.6 million gallons per year. This is an increase of approximately 1.3 percent when compared to the
average of 586 million gallons per year over the last 23 years. Average daily water production over the
last 23 years is presented in Figure 1.

Water Supply Study — Barrington 10 May 2006



Peak Demand
Figure 2 presents the daily per capita water use by Village consumers for the calendar years of 1999

through 2005. These rates are based on historical Well 1 through 4 pumping records provided by the
Village and an estimated 2005 current population served of 11,700 by the Village’s water system. It is
understood that the population of the area served by the Village has increased from 1999 to 2005,
however the exact population served by the Village each year is not known. Use of the estimated current
population of 11,700 allows for a reasonable comparison of per capita water use.

Village of Barrington

190.00

180.00 -

170.00 A

160.00 -

150.00 -

140.00 -

Daily per Capita Usage

130.00 -

120.00 A

110.00 A
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Months

—
I—‘—1999 e=={l==2000 2001 2002 ==im=2((3 ===@m==)()(4 ===i===2((5 === Average I

Figure 2 — Daily per Capita Water Use.

As shown in Figure 2, peak demand in the Village of Barrington occurred every year in the months of
May through August. This trend suggests that use of water for outdoor purposes has a significant impact
on water consumption rates in the area supplied by the Village.

The average daily per capita water use for the past year (2005), based on estimated service area
population of 11,700, was approximately 154 gallons with a peak four month demand of 181 gallons per
capita per day during the months of May through August. The per capita per day water use for the month
of June was an exceptionally high 227 gallons. It is difficult to identify exactly what the increased usage
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in the months of May through August is attributed to; however, it is generally believed that high lawn
sprinkling/outdoor irrigation is the most likely source.

It is important to note that the Village of Barrington initiated watering restrictions in late June of 2005 as
a result of severe drought conditions. A total prohibition on watering was enacted on July 20" 2005 and
extended until August 12", 2005 due to Well #3 being taken out of service (extremely low running level).
Following August 12, 2005, the Village stayed in a CONDITION ORANGE as defined in Chapter 10:
“Limitations on the Use of Water” of The Barrington Village Code until the end of November 2005.
Analysis of this data indicates that the per capita use of 227 gallons in June 2005 was approximately 72
gallons per capita (46 percent) higher than the average per capita use of approximately 155 gallons during
the month of August 2005. Weather conditions during August, 2005 did not significantly improve when
compared to June, 2005 which indicates that water conservation had a significant impact on reducing
water demand in the Village’s service area.

Since the Village’s existing wells operate as two well clusters, the current sustainable capacity of the
wells ranges from approximately 2.5 mgd (Well #2 and Well #3 operating concurrently) to approximately
3.2 mgd (Well #1 and Well #4 operating concurrently). The combination of Well #2 and Well #4
operating concurrently provides a production rate at approximately 2.82. mgd and the combination of
Well #1 and Well #3 is approximately 2.85 mgd.

Based on review of pumping data provided by the Village, the Village pumped a total of 79.3 million
gallons in July 2002 and 79.6 million gallons in June 2005.

Daily water production for the months of July 2002 and June 2005 are presented in Figure 3 and Figure 4.
As presented in these figures, the Village has experienced peak daily demands that have exceeded the
production capacity of all well pumping combinations except the pumping combinations of Well #1 and
Well #4 on multiple occasions. This indicates that the Village currently has only one pumping
combination, Well #1 and Well #4, that can provide a sustainable water supply to meet Village needs
during peak monthly demands.

Currently the Village has the capacity to meet its peak daily demands experienced as a monthly average;
however it is not able to meet these demands with the pumping combination of Well #2 and Well #3 and
meets the demands with only six percent (6%) excess capacity for the pumping combinations of Well #1
and Well #3 and Well #2 and Well #4. Therefore, it is recommended that the Village consider the
installation of a new well cluster in the near future to provide redundancy in its ability to supply its
consumers during peak demand periods.

Water Supply Study — Barrington 12 May 2006



3.5

3.0

25+--B-W----%----B------------ A R R R R EEE B N GO ShEaaatEEEEE

1.0 I
N | | | | | | |
0.0 -

12 3 4 5 6 7 8 9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

N
o
I

=
ol
|

Total Water Pumped

----------- Well #1 and Well #3 Production Rate: 2.85 mgd Day -----Well #2 and Well #3 Production Rate: 2.5 mgd

Well #1 and Well #4 Production Rate: 3.2 mgd ———Well #2 and Well #4 Production Rate: 2.82 mgd
—— 2005 Average Daily Flow: 1.7 mgd

Figure 3 - Daily Water Production - July 2002

Water Supply Study — Barrington 13 May 2006



4.0

3.5

3.0

g
ol
)

n
o

Total Water Pumped

1.5 1

1.0

0.5

11

Well #1 and Well #3 Production Rate: 2.85 mgd
Well #1 and Well #4 Production Rate: 3.2 mgd

15

Day

12 13 14

17 18 19 20 21 22 23 24 25 26 27 28 29 30

Well #2 and Well #3 Production Rate: 2.5 mgd
———Well #2 and Well #4 Production Rate: 2.82 mgd
— 2005 Average Daily Flow: 1.7 mgd

Figure 4 - Daily Water Production - June 2005

Water Supply Study — Barrington

14

May 2006



Water Levels

The water levels in Wells #1 and #2 have been receding at a rate of approximately % inch per year since
1990. Similarly the water levels in Wells #3 and #4 have been receding at the rate of 1 % inches per year.
This is the result of continual withdrawal of water from the aquifers with a reduced amount of recharge
due to lack of precipitation.

In response to receding water levels the Village has recently lowered the pump settings in Wells #3 and
#4. The lowering of the pump settings in Wells #3 and #4 were included in the Village’s 2005 fiscal year
budget with planned completion in the fall of 2005. As a result of the drought conditions experienced in
the summer of 2005, the lowering of the pump setting in Well #3 was accelerated and completed in July
2005. The lowering of the pump setting in Well #4 has been completed and rehabilitation of Well #2
including the lowering of the pump setting is planned for 2006. Burns & McDonnell concurs with the
modifications made by the Village to Wells #3 and #4 and the planned rehabilitation of Well #2. These
modifications have and will increase the capacity of the Village’s existing groundwater well system.

As previously discussed, the amount of groundwater that is available to the aquifers is a function of the
recharge zone’s climate. In the case of northern Illinois, the climate is relatively wet with approximately
36 inches of rainfall per year. The annual precipitation recorded over the past three years indicates a
deficit of roughly 4.6 inches per year on average with 2005 having a deficit of 9 inches. Of the rain that
falls locally, a large portion of it is lost to evaporation, transpiration and surface flows that leave the area.
Based on review of data, it appears that the deficit in precipitation over the last three years has had a
significant impact on the amount of water used by Village customers. Figure 5 presents the annual
precipitation in the Village of Barrington area from 1996 through 2005.
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Observations
What is apparent from evaluating the water consumption and demand data for the water supply system is

that the Village of Barrington is capable of providing sufficient quantities of water during non-peak and
peak times to its existing consumers. This task is completed by effective system management of the
existing supply and storage facilities. However, during periods of extended drought such as that
experienced by the Village over the last three years, it is difficult for the Village to meet system demands
without water conservation which can effectively reduce a community’s water demand by 15 to 30
percent. It is our understanding that the Village has recently added water conservation measures to its
ordinance. Following these practices will go a long way in managing the Village’s current water
resources.

Water consumption in the Village has increased every year since 2001. We believe this is due to an
increase in outdoor water consumption, below normal levels of precipitation, an increase in the number of
customers supplied by the Village and an increase in water usage per capita per day. In anticipation of
this trend continuing, the Village should consider another water supply source capable of producing an
average of approximately 1 mgd. We also believe that this additional source provides the Village with a
needed contingency in the event that one of the two existing well clusters or one of the key wells, Well #1
or Well #4, experiences a reduction in capacity or becomes temporarily inoperable. This source could be a
regional source such as Lake Michigan Water or the Fox River or a local groundwater source that does
not interfere with zone of influence at the two existing pairs of wells in the Village.

* k k% %
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FUTURE CONDITIONS

Based on data provided by the Village, a potential increase in the number of water customers is expected
as a result of development through the year 2030. Based on evaluation of data, it is possible that the
Village could be supplying water to approximately 13,800 people by 2030. The projected water
consumption based on approved, planned and potential development local area that could be served by the
Village could increase to an average of 2.25 mgd by 2030. The estimated average of 2.25 mgd is
comprised of the following:

e 1.7 mgd in current water consumption;

e 0.15 mgd of additional water consumption by approved developments in the Village area; and

e 0.40 mgd of additional water consumption by potential future development through 2030 in the

Village area.

Current Conditions and Approved Development in the Village Area
The average daily demand required to meet the estimated demand of current and approved development

in the Village area is estimated to be 1.85 mgd. Based on production data, it is anticipated that during
peak demand, the daily pumpage rate can be expected to be approximately 2 times the average daily
pumpage, and peak hourly demand can be up to 3 times the average. In order to meet its current and
approved development the Village will need to be able to provide a peak daily demand of approximately
3.7 mgd and peak hourly demand of approximately 5.55 mgd.

As stated previously, the Village currently has four individual wells that operate as two well pairs. The
four wells have individual capacities totaling approximately 3,950 gpm (5.67 mgd); however the wells in
a pair cannot be operated simultaneously over an extended period of time without interference due to their
proximity to each other. We believe that with continued effective management of existing water
resources and implementation of water conservation measures, the Village can meet the needs of its
current demand and the anticipated demand from approved development in the Village. However, in
order to provide contingency for increases in annual water consumption and needed redundancy in the
event of a reduction in capacity or mechanical failure of one of the Village’s existing pairs of wells or
Well #1 or Well #4, it is recommended that the Village consider an additional water supply source
capable of producing an average of approximately 1 mgd.

Potential Future Development through 2030 in the Village Area
Based on information provided by the Village, Burns & McDonnell estimates that potential future

development through 2030 in the Village area could increase the required average water consumption in
the Village to 2.25 mgd. This is an increase of 0.40 mgd when compared to the estimated demand of
current conditions and approved development. In order to meet this demand it is estimated that the
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Village will need to be able to provide a peak daily demand of approximately 4.5 mgd and peak hourly
demand of approximately 6.75 mgd.

The Village will need to add an additional source(s) of supply to meet these demands. It is recommended
that the Village consider adding an additional source(s) of water capable of providing an average of
approximately 1.5 mgd to meet this demand. Additional storage may also be required.

The estimated future demand of 2.25 mgd though 2030 does not take into account a potential reduction in
water consumption that could be achieved through implementation of water conservation measures.

It is anticipated that beyond 2030 the Village will experience some additional development. It is
recommended that the Village continue to monitor anticipated development to determine if additional
water supply will be needed.

Summary
Based on evaluation data, the Village of Barrington is capable of providing sufficient quantities of water

during non-peak and peak times to meet the requirements of its existing consumers and approved
developments. However, the Village is challenged to meet peak demands over short periods of time
(multiple days). This task is currently completed by effective system management of the existing supply
and storage facilities. In order to provide contingency for extended peak demand, increases in annual
water consumption and needed redundancy of the existing supply it is recommended that the Village
consider an additional water supply source capable of producing an average of approximately 1 mgd.

In order to accommodate peak demand, potential future development and provide redundancy through
2030 the Village will need to increase the capacity of its existing water supply system. It is recommended
that the Village consider adding an additional source(s) of water capable of providing an average of
approximately 1.5 mgd to meet these demands and provide system redundancy. Additional storage may
also be required.
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WATER CONSERVATION

Over the past thirty (30) years, the Village has experienced an increase in annual water consumption.

This increase is partially due to growth and partially due to an increase in water consumption on a per
capita basis. Based on the 1972 Engineer’s Report water consumption was approximately 120 gallons per
capita per day (gpcpd) in 1972. Over the last ten years water consumption has increased to approximately
146 gpcpd based on Village pumpage records of 1.64 million gallons per year and an estimated average
service area population of over the last ten years of 11,200. This is a 22% increase in water
consumption on an per capita per day basis. Based on review of data and discussions with Village staff,
no significant increase in industrial or commercial water use identified that would result in the increased
in water consumption. The increase in water consumption appears to be at least partially attributable to
an increase in the amount of water used by residents in the area served by the Village.

Beginning in June 2005 the Village experienced challenges in meeting the demands of its consumers
during peak times. Therefore, it is recommended that the Village implement water conservation. The
following are some growth items and key issues that are ongoing and are anticipated to continue that can
cause water use per capita in a community such as the Village of Barrington to increase:

e  Aging water distribution systems that may be leaking.

— The Village of Barrington has been addressing this cause of increased water demand through
systematic replacement of older water mains and water mains with a known history of
breakage in its distribution system. In addition, the Village has been conducting leak
detection studies on its distribution system approximately every three years to identify and
mitigate leakage in its distribution system.

e Anincrease in the number of larger homes with more green space. These homes typically use
more water; especially for outdoor seasonal uses such as watering of lawns.

— Implementation of water conservation practices will help mitigate the amount of water
consumed by outdoor seasonal uses.

The Village has recently amended The Barrington Village Code and enacted a Village ordinance
(Ordinance No. 05-3253) to restrict outdoor water use and moderate water waste to meet the essential
needs of the Village service area during periods of peak water demand. The ordinance outlines a color-
coded system initiated by CONDITION GREEN (least restrictive) which restricts watering outside
between 10:00 a.m. and 4:00 p.m. The most elevated level is CONDITION RED, which completely
prohibits the use of outside potable water for residential hand washing of motor vehicles, landscaping and
lawn watering purposes. Typical recommended demand management activities for systems serving more
than 10,000 people include the following (per EPA Guidelines for Conservation Planning):

¢ Universal metering - meter all water users to provide a complete accounting of use.
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— The Village is currently metering all water users and is improving the level of accuracy of the
metering through meter change-outs.

Control water losses — leak detection surveys and associated repairs.
Costing — institute an inverted water rate to encourage the wise use of water. An inverted rate is a
higher volume charge, usually 200 to 500 percent of the current volume charge for water use in
excess of 110 to 125 percent of average winter use or average system winter use (whichever is
higher).

¢ Distribute information and education material on water conservation with water bills, at schools,
special Village functions, etc.

e Water-use audits — help customers realize how much water they are really using and where.

o Retrofits — provide plumbing retrofit kits to decrease water use from showers, toilet flushing and
faucets.

e Pressure management — lowering system pressure decreases the amount of water people can use
in comparable time periods and reduces leakage.

e Xeriscape — plant water efficient trees, shrubs, flowers, and most importantly grass. Tall fescue,
zoysia, bermuda and buffalo grasses use much less water and chemicals than rye and blue grass
varieties.

Based on published data implementation of the first four bulleted items have resulted in a reduction of
15% to 30% in annual water consumption for communities similar to the Village of Barrington.

Review of pumping data provided by the Village strongly supports the belief that water use for outdoor
purposes such as lawn sprinkling and irrigation, etc. have a significant impact on peak daily demand in
the summer and on total annual water demand in the Village of Barrington.

Burns & McDonnell concurs with the requirements of Chapter 10 “Limitations on Water Use” Village
Ordinance No. 05-3253 Village Ordinance No. 05-3253 which promotes conservation, limits outdoor
water use and moderates water waste. We do not believe that additional measures such as instituting an
inverted water rate, retrofitting existing plumbing, or pressure management are required at this time;
however they could be considered in the future if per capita per day rates fail to decline due to non-
compliance with Ordinance No. 05-3253. Compliance with Chapter 10 “Limitations on Water Use” by
Village area customers could conservatively result in a 15% to 30% reduction in peak water demand
during the summer months.

Water Conservation Conditions

Chapter 10 “Limitations on Water Use” of the Barrington Village Code identifies four conditions for
water use in the Village. A copy of Chapter 10 is included in Appendix D for reference.
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Development of criteria for triggering a change in the water conservation condition is part of this study.
The criteria used to support the Village Code could be based on seasonal or statistical data. A program
based on a combination of seasonal and statistical data is a common way of determining when a water use
condition should be elevated or reduced. Two potential operating scenarios using the conditions
identified in Chapter 10 of the Village Code are presented below:

Scenario A — Seasonal (Calendar) Based Water Use Limitation Program

Condition Green — The period of September 16 through May 14.

Condition Yellow — May 15 through September 15 of any calendar year.

Condition Orange — If annual precipitation totals are 15 percent or more below average during the
months of May, June, July and August over the prior twelve months.

Condition Red — Pumping levels drop to within five feet of the bowl level in any well in the supply
system.

Scenario B — Statistical (Aquifer Level) Based Water Use Limitation Program

Normal Condition — No restrictions.

Condition Green — A drop in static water level of two (2) to four (4) feet in any well when compared to
that well’s average static water level recorded in January of the same calendar year.

Condition Yellow — A drop of four (4) feet to eight (8) feet in static water level in any well when
compared to that well’s average static water level recorded in January of the same calendar year.

Condition Orange — A drop of eight (8) feet or more in static water level in any well when compared to
that wells average static water level recorded in January of the same calendar year.

Condition Red — Pumping levels drop to within five feet of the bowl level in any well in the supply
system.

Both of the above scenarios are viable options for the Village of Barrington. Use of Scenario A (seasonal
based) criteria requires less overall management and typically results in a higher level of participation as
residents get accustomed to the dates when changes in water use occur. Use of Scenario B (statistical
based) can be difficult because Village staff and customers are required to react to real time
measurements. It is more difficult to keep the public informed as to what water conservation condition is
in effect when utilizing Scenario B. It is also more difficult to enforce restrictions under Scenario B as
additional communication is required between Village agencies such as public works and the police
department. Additional data on residential and commercial water use should be evaluated before
selecting pumping levels at which to enact Condition Red.

* k k k%
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DEVELOPMENT OF WATER SUPPLY ALTERNATIVES

One of the objectives of this study is to develop and evaluate local and regional alternatives to increase
the capacity of the Village of Barrington’s water supply system. This section presents regional and local
water supply alternatives for the Village of Barrington.

Regional Alternatives
The regional alternatives include obtaining additional water from Lake Michigan or the Fox River

through suppliers that currently serve communities in the Village of Barrington regional area.

In the event that the Village of Barrington proceeds with a regional alternative, it is Burns & McDonnell’s
recommendation that the Village utilize the regional supply as its primary source of water and maintain its
current local wells as emergency back-up in case of a catastrophic failure of the regional supply or
regional transmission system. This is common practice in communities that are served by Northwest
Suburban Municipal Joint Action Water Agency (NSMJAWA) and the Northwest Water Commission
(NWC). With this as a criterion, it is recommended that the regional supply be capable of providing 4.5
mgd of water to the Village.

A flow rate of 4.5 mgd was developed to ensure adequate supply of water to the Village during peak
usage and takes into account the future growth that could occur in the Village over the next 25 years. A
rate of 4.5 mgd exceeds the current peak daily requirements of the Village, which based on recent
groundwater use records have been observed to be between 2.5 and 3 mgd. The average daily water
usage rate experienced in 2005 was approximately 1.8 mgd. The average water usage rate since 2001 was
approximately 1.68 mgd. With a potential increase in average annual groundwater use to 2.25 mgd
through the year 2030 the use of 4.5 mgd as the criteria in assessing the viability of a regional supply is
appropriate.

Key criteria that were used in the evaluation of the regional alternatives include:

1. Whether or not the regional supply has adequate available capacity to supply the Village
demand of 4.5 mgd.

2. Whether or not treatment of the water supply by the Village is required, and, if so, the estimated
cost of the treatment.

3. The length and cost of a new transmission main required to convey water to the Village.

4. Whether or not pressure will need to be boosted to convey water to the Village and the cost of a
booster station(s).

5. Whether or not the regional supplier needs to upgrade its distribution system and the associated
cost of the upgrades.
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6. The recapture fee for connection to the regional supply.
7. Whether or not easement and/or right-of-way acquisition are anticipated.

Regional alternatives developed include the following:
e Alternative A — Interconnection with the City of Elgin;
e Alternative B — Interconnection with Northwest Suburban Municipal Joint Action Water
Agency (NSMJAWA);
e Alternative C — Interconnection with the Northwest Water Commission;
e Alternative D — Fox River Intake and Water Treatment Plant; and
o Alternative E — Interconnection with the Village of Hoffman Estates

In addition to the above regional alternatives, the use of local surface waters such as quarries and lakes
were considered. These options were not developed into alternatives based on preliminary assessment.
Additional discussion of these options is presented later in this section of the report.

A summary of the regional alternatives evaluated is presented in the following paragraphs:

Alternative A — Interconnection with the City of Elgin - An interconnection between the
Village and the City of Elgin is a viable alternative based on the capability of the City of Elgin to supply
4.5 million gallons per day. The City of Elgin’s primary source of water is the Fox River. The City of
Elgin’s system is currently operating at approximately 30% of its capacity, but anticipates significant
growth in the future. If the Village were to obtain water from the City of Elgin, an interconnection could
be made at a 12-inch-diameter water main located approximately 150” from the existing Plote building
located east of the Fox River (on the north side of 1-90) near Brandt Drive. It is likely that the 12-inch
diameter main will need to be increased in size to a minimum of 20-inches in diameter in order for the
City of Elgin to deliver 4.5 mgd to the Village. Approximately 58,000 linear feet (11 miles) of
transmission main would need to be constructed to convey water from the interconnection point with the
City of Elgin to the Village. Since the distribution system at the interconnection location operates at
normal distribution system pressure a booster pump station(s) would be required to overcome the
significant head loss in conveying water through approximately 11 miles of pipe.

The Village would need to enter into an intergovernmental agreement with the City of Elgin and present
plans to the City of Elgin for required review and approval of any proposed improvements at the

connection location, as well as provide the City of Elgin with water usage information.

The estimated cost to the Village for the interconnection with the City of Elgin is approximately $24.7
million as presented in Table 2.
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Alternative B — Northwest Suburban Municipal Joint Action Water Agency
(NSMJAWA) Connection - NSMJAWA supplies Lake Michigan water to multiple communities in
the western suburbs. Several of these include the Village of Hoffman Estates, the Village of Schaumburg
and the Village of Streamwood. A connection between the Village and NSMJAWA is a viable alternative
based on the Village’s defined needs of 4.5 million gallons per day. A potential connection could be
made to the NSMJAWA 60-inch-diameter transmission line on the south side of the intersection of
Barrington Road and Interstate 90. Based on preliminary evaluation, approximately 36,000 linear feet
(6.8 miles) of new transmission main and a new pressure boosting station will be required to connect to
the NSMJAWA at the Barrington Road and Interstate 90 intersection location.

If this option were pursued, then the following action items would be required:
e Approval of an allocation of Lake Michigan water from the Illinois Department of Natural
Resources
e An inter-governmental agreement between the NSMJAWA and the Village.
e Water usage information identifying the needs of the Village.
e Plans for presentation to NSMJAWA for their required review and approval of proposed
improvements at the interconnection location.

It is likely that NSMJAWA would require the Village to pay some form of a recapture fee for the cost of
its existing distribution system.

The estimated cost to the Village for the NSMJAWA connection is approximately $17.3 million as
presented in Table 2. This cost does not include any recapture fee that may be required by NSMJAWA.

Alternative C — Northwest Water Commission (NWC) Connection - The NWC provides
Lake Michigan water to several communities in the northwest suburbs. The NWC has a sufficient supply
of water to provide the Village with 4.5 mgd; however the NWC stated that a connection to its
distribution system would require significant improvements to its distribution system. The NWC stated
that it anticipates that “tens of millions of dollars” would be required to upgrade its transmission system
to deliver water to the Village of Barrington.

If this option is pursued, a potential location for an interconnection would be at the intersection of Lake
Cook Road and Arlington Heights Road. A booster pump station would be required because water in this
location is at distribution system pressure. In addition, the Village of Barrington would need approval of
an allocation of Lake Michigan water from the IDNR and would have to complete an inter-governmental
agreement with the NWC.
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In discussions with a Village of Palatine representative, it was reaffirmed that the NWC has sufficient
supply to meet the needs of the Village of Barrington; however the existing infrastructure is severely
limited. For example, during the summer months, the Village of Palatine’s peak demand can reach 16
mgd, but the NWC can only deliver 13 mgd. The result is Palatine must rely on stored water during peak
demands to meet its needs.

Due to the significant limitations of the NWC to convey water to the Village of Barrington a detailed
preliminary cost estimate was not developed. However, based on cursory review it is anticipated that the
cost to the Village to connect to the NWC would be in excess of $35 million.

Alternative D — Fox River Intake and Water Treatment Plant - Alternative D consists of
the Village of Barrington constructing an intake at the Fox River and building a water treatment plant.
This alternative would require significant permitting efforts with the Illinois EPA. The Village would be
required to have 24-hour operations at the water treatment plant. This requirement is a stipulation of the
Illinois EPA when collecting and treating surface water for potable use.

The estimated capital cost for the Village to pursue this alternative is approximately $30.4 million as
presented in Table 2. This cost does not include the cost of additional maintenance personnel or operation
costs which would be more per gallon than the other alternatives presented.

Alternative E — Village of Hoffman Estates Interconnection - An interconnection between
the Village of Hoffman Estates and the Village of Barrington is a viable alternative based on the Village
of Barrington’s defined needs of 4.5 million gallons per day. This alternative is similar to Alternative B —
NSMJAWA Connection. The Village of Hoffman Estates primary water supply is from NSMJAWA. A
possible connection location would be near the AMC movie theater near the intersection of Lakewood
Boulevard and Barrington Road.

A potential benefit of an interconnection with the Village of Hoffman Estates instead of NSMJAWA is
that the potential NSMJAWA recapture fee would not be required. However, it is not known at this time
what the Village of Hoffman Estates connection fee would be, if any.

Based on preliminary evaluation, approximately 35,000 linear feet (6.6 miles) of new transmission main
and a new pressure boosting station will be required to connect to Village of Hoffman Estates at this
location.

If this option were pursued, then the following would be required:

e Approval of an allocation of Lake Michigan water from the Illinois Department of Natural
Resources
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¢ An inter-governmental agreement between both the Village of Barrington and the Village of
Hoffman Estates.

e Water usage information from the Village of Barrington.

e Presentation of plans to the Village of Hoffman Estates for their d review and approval of the
interconnection between the Villages.

The total estimated cost for the Village to pursue this alternative is approximately $17.2 million as
presented in Table 2. This cost does not include a connection fee from the Village of Hoffman Estates.

In addition to the regional alternatives presented above, two regional options were reviewed. These
options included an interconnection with the Village of Palatine and the use of regional surface waters

such as quarries and lakes for potable water.

Table 2: Evaluation of Regional Alternate Water Supplies

Engineering,

Description

Construction
Cost

Land
Acquisition

Legal Fees,
Permitting, &
Admin.

Easement/Right
of Way
Allocation

Total
Estimated
Cost

Alternate A -
Interconnection
with the City of
Elgin

$18,533,250

$250,000

$5,003,978

$926,663

$24,713,890

Alternate B —
NSMJAWA
Connection

$12,923,250

$250,000

$3,489,278

$646,163

$17,308,690

Alternative C —
Interconnection
with the NWC

ND*

ND*

ND*

ND*

> $35,000,000

Alternative D —
Fox River Intake
and Water
Treatment Plant

$19,748,850

$4,000,000

$5,602,190

$987,443

$30,338,483

Alternate E -
Village of
Hoffman Estates
Interconnection

$12,804,500

$250,000

$3,457,215

$640,225

$17,151,940

* ND — Not further developed based on engineering inspection of the cost of the alternative.

Regional Surface Water Options - The use of regional surface waters from lakes and quarries

was not pursued based on sustainable water quality and supply. We also believe that security issues are a
concern.

Water Supply Study — Barrington 27 May 2006



Local Alternatives
The local alternatives developed in this study investigate use of groundwater wells to supply additional
capacity to the Village. These alternatives include the following:

e Alternative F — Installation of One Pair of New Village Shallow Wells

e Alternative G — Utilization of Existing Fair Haven Wells

e Alternative H — Installation of New Village Deep Wells

Alternative F — Installation of One Pair of New Shallow Village Wells — This alternative
consists of installation of one new pair of Village wells in the sand and gravel or Silurian Dolomite
aquifers capable of producing approximately 1,042 gallons per minute, thus yielding 1.5 million gallons
per day. The new pair of wells would be designed to alternate in operation with each well capable of
producing approximately 1.5 mgd. The wells would not be able to operate concurrently for an extended
period of time (estimated at several days) without interference.

The additional wells would supply additional capacity required to meet potential future development
through 2030 and would provided needed redundancy in the event one of the Village’s two existing pairs
of wells experiences a reduction in capacity as a result of a mechanical failure. Installation of new wells
would require capital costs including the well installation, distribution system improvements, and likely a
new groundwater treatment system including storage. If the wells were installed in the sand and gravel
aquifer, treatment for iron removal is anticipated. If the wells are installed in the Silurian dolomite
aquifer, treatment for sulfur compounds is anticipated.

The preferred location for one pair of these wells would be on existing Village property at a location far
enough away from the Village’s existing wells to avoid their zone of influence.

The total estimated cost for this installation of new wells is approximately $4.2 million as presented in
Table 3. This cost does not include property acquisition.

Alternative G — Utilization of Existing Fair Haven Wells - The utilization of the two
existing Fair Haven Wells is a viable alternative to provide an estimated additional one (1) mgd of water
to the Village. These wells are located in the Silurian dolomite aquifer. Burns & McDonnell personnel
visited the existing Fair Haven well site and determined that if the Village were to pursue this option land
acquisition will be required. Approximately one (1) mile of water main from the existing wells to the
Village’s water distribution system would be required to be installed. It is anticipated that the wells will
require significant rehabilitation. It is also anticipated that the existing Fair Haven water distribution
system would need to be replaced in order to be in compliance with Village standards. We have assumed
that treatment consisting of aeration, at a minimum; will be required for water pumped from these wells.
The amount and type of treatment required would need to be confirmed prior to utilizing the Fair Haven
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Wells. Land acquisition for this alternative would need to include the property on which the wells are
located as well as additional property for treatment and storage as required.

The total estimated cost for this alternative is approximately $6,812,000 as presented in Table 3.

Alternative H — Installation of New Deep Village Wells — This alternative consists of
installation of one pair of new Village wells in the deep bedrock Cambrian-Ordovician sandstone aquifers
capable of producing approximately 1,042 gallons per minute, thus yielding 1.5 million gallons per day.
The new pair of deep wells would be designed to alternate in operation with each well capable of
producing approximately 1.5 mgd. The wells would not be able to operate concurrently for an extended
period of time (estimated at several days) without interference.

The additional wells could supply additional capacity to the Village as well as provide redundancy in the
event of existing well failures. Installation of new wells would require capital costs including the well
installation, distribution system improvements, and likely a new groundwater treatment system including
storage.

The preferred location for these wells would be on existing Village property. Since these wells would be
located in the deep aquifer, interference with the existing Village wells is not a concern.

Use of the Cambrian-Ordovician sandstone aquifers as a water supply is typically associated with a
significantly higher cost than the cost of using the shallow sand and gravel or the Silurian dolomite
aquifers available in the Barrington Area. The increased cost is due to the following:

e The installation depth of a well in the deeper sandstone aquifer (800 to 1300 feet in depth) is
greater than the depth required to install a well in the sand and gravel or Silurian dolomite
aquifers (100 to 300 feet in depth).

e Operation and maintenance costs for wells in the deeper sandstone aquifers are typically higher
than the costs to maintain wells in the sand and gravel and Silurian dolomite aquifers due to
depth.

e Treatment for naturally occurring barium and radium in the deeper sandstone aquifer, if present,
is more expensive than treatment for iron in the sand and gravel aquifer or sulfur containing
compounds that may be present in the Silurian dolomite aquifer.

The total estimated cost for this installation of the two new wells in the deep bedrock aquifer is
approximately $8.7 million as presented in Table 3. This cost does not include property acquisition.

The potential locations of the alternatives evaluated are presented in Appendix A. Additional breakdown
on the development of costs for each alternative, with the exception of Alternative C, are presented in

Appendix B.
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Table 3: Local Alternatives

Deep Wells (1.5 mgd)

Engineering, | Easement/
Legal Fees, Right of Total
Construction Land Permitting, Way Estimated
Description Cost Acquisition | & Admin. | Allocation Cost
Alternative F —
Installation of One Pair -
of New Shallow Village $3, 320,000 $0 $896,000 $0 $4,216,000
Wells (1.5 mgd)
Alternative G —
Utilization of Existing $4,970,000 $500,000 $1,341,900 $0 $6,811,900
Fair Haven Wells(1 mgd)
Alternative H —
Installation New Village $6,870,000 $0 * $1,860,000 $0 $8,730,000

* Assumes that the new wells and any necessary treatment and storage facilities can be located on
existing Village owned property.

Water Supply Study — Barrington
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EVALUATION OF ALTERNATIVES

Lake Michigan Allocation

A key criterion for obtaining Lake Michigan water is acquiring an allocation from the Illinois Department
of Natural Resources. Burns & McDonnell contacted Dan Injerd of the Illinois Department of Natural
resources to discuss the possibility of the Village of Barrington receiving a Lake Michigan water
allocation. Mr. Injerd stated that a forty year water allocation plan was developed in 1980 and that the
application process has not changed since it was developed in 1980. He also stated that allocations are
available; however, a community must be able to demonstrate that it meets the criteria for an allocation.
Key criteria in obtaining a Lake Michigan water allocation is demonstration that getting Lake Michigan
water is the most economical source of supply. The Village of South Barrington was recently denied an
allocation because it was classified as a Category 11 community that did not demonstrate cost-
effectiveness of Lake Michigan water.

Based on review of the cost of getting Lake Michigan Water from NSMJAWA or the NWC when
compared to acquiring additional water from the local aquifer, it is not likely that the Village of
Barrington would be granted a Lake Michigan water allocation unless the shallow aquifers in the Village
of Barrington area are not sustainable over the long-term. The criteria used by the Illinois Department of
Natural Resources in evaluating a community for an allocation is included in Appendix C.

Evaluation of Alternatives
Each of the alternatives developed have the capacity, based on known information, to meet the current

and future water demand of the Village. The primary differentiating factor when evaluating the
alternatives is cost. The regional alternatives are significantly higher in capital cost than the local
alternatives. The capital cost for the regional alternatives ranged from approximately $17.2 million to
greater than $35 million while the capital costs for the local alternatives ranged from approximately $4.2
million to $8.7 million

Based on costs, it is recommended that the Village consider a local alternative to provide back-up and
additional capacity to its service area. Alternative F — Installation of One Pair of New Village Shallow
Wells has the lowest estimated capital cost of $4.2 million and is recommended. We recommend that the
Village consider installing the additional pair of wells by the end of 2007. Installation of these wells
should allow for potential future development through 2030 and provided needed redundancy in the event
of a mechanical failure at one of the Village’s two existing pairs of wells.

Based on the evaluation, Burns & McDonnell met with Village personnel and acquired potential locations

for the installation for pairs of new wells on Village owned property. Results of this evaluation are
presented in the following section.
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Evaluation of Potential Sites for The Installation Of New Wells

The Village of Barrington provided a list of 22 potential well sites which, and after further evaluation by
the Village an Burns & McDonnell was pared down to nine sites. In Table 4, Burns & McDonnell has
attempted to perform a cursory review demonstrating the minimum requirements necessary to assist the
Village in selection.

Siting of additional community well pairs involves a comprehensive understanding of the applicable
regulations. The following section outlines the regulatory role in the site selection:

The lllinois Groundwater Protection Act - In 1987, the Illinois General Assembly adopted the
Illinois Groundwater Protection Act (IGPA), the most comprehensive Illinois law regarding groundwater
quality to date: From the perspective of establishing a groundwater management framework, the IGPA is
vital as it defines regulatory measures available to protect water and outlines the administrative, planning,
and regulatory roles of state and local agencies and groups. Stipulations of the IGPA will serve as the
foundation of any regulatory measures that the Village may decide to impose through local ordinances.

o Regulatory Provisions of the IGPA - Regulatory mandates of the IGPA include technology
controls on well design and construction and setback zones to protect groundwater from land uses
that may contaminate water. In addition, the IGPA requires the Illinois Pollution Control Board
(IPCB) to establish and codify criteria for groundwater quality. The IPCB compiled and adopted
groundwater quality standards in 1991. These standards set allowable concentrations for
contaminants in groundwaters used for human consumption and other important purposes. The
standards also specify procedures that should be used for monitoring and analyzing groundwater
quality. The IEPA enforces groundwater quality standards.

e Setback Zones - Every community well is required to have a minimum setback zone that
restricts certain land uses near the well. Minimum zones provide buffers between the wells and
potential primary and secondary sources or routes of contamination. In addition, minimum zones
restrict construction of new wells near potential sources and routes of contamination.
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Table 4: List of Potential Well Sites

Located Meets Potential
Village over 1000 IGPA based on
Site " g feet from Minimum site Test Well
S Description owned - h
Designation existing setback geology ( Location
property - .
community zone High -
wells criteria Low)
Public Works Facility/
A WWTP * Y Y N ~
Public Works Nursery
(North end of Raymond
B East) * Y Y N ~
Kilgoblin Wetland
(Intersection of UP and
C EJ&ERR) * Y Y N ~
. Primary
High - (depth to
. Sand &
Library Water Tower Gravel water ~
D (NW Hwy) Y Y Y 136 feet)
Southgate Stormwater
E Facilities Y Y Y Low
F Van/Storage Property Y N ~ ~
G Southgate Booster Y Y Y Low
H Southgate Water Tower Y Y Y Low
High - Secondary
| 1 MG Standpipe Water v v v Broken (depth to
Tower . water ~225
Limestone
feet)

* Sites do not meet the minimum setback zone requirements as established by IGPA.

A primary source is defined as a facility that stores large amounts of hazardous materials and any
amount of hazardous waste. Secondary sources of contamination include facilities that store
smaller amounts of hazardous materials such agricultural chemical facilities, storage sites for de-
icing salt, wastewater treatment facilities and petroleum storage tanks (above or underground).
Potential routes and pathways for contaminants consist of abandoned wells, drainage wells and
sand or gravel mining operations.

Minimum setback zones for community wells are either 200 or 400 feet. If the IEPA designates
the well as “vulnerable” due to its depth or nature of the aquifer, the minimum setback zone is
400 feet. New potential sources or routes of contamination may not be located within a minimum
setback zone. Some existing contamination sources and routes are allowed to remain within the
setback zone, but they must meet technical criteria regulations including monitoring
requirements. Minimum setback zones are mandatory for all public wells and are enforced by the
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IEPA. Maximum setback zones around a community well may be as large as 1,000 feet.
Maximum zones allow well owners, state, county or municipal governments to regulate land use
beyond the required minimum setback zone. Establishing maximum zones is a voluntary process
by a county or municipality.

It should be noted that regulations differ depending upon the source and routes of contaminants and
whether potential contaminant sources are primary or secondary. In addition, regulations are less
stringent in the maximum setback zone than in the minimum setback zone. The IEPA may assist a
community in determining the radius of a setback zone by identifying a well’s zone of influence.

e Regulated Recharge Areas - The IGPA authorizes the establishment of “regulated recharge
areas”. A regulated recharge area is an area that requires extra protection to prevent groundwater
and public water well contamination. The IEPA or any private party may petition the IPCB to
establish a regulated recharge area. Boundaries of these areas can be independent of political
borderlines and can be based instead on aquifer boundaries.

The IPCB approves the determination of a regulated recharge area’s boundary. The IPCB is
directed by law to, “...only promulgate a regulation which establishes the boundary for a
regulated recharge area if the Board makes a determination that the boundary of the delineated
area is drawn so that natural geological or geographic features contained therein are shown to be
highly susceptible to contamination over a predominant portion of the recharge area”. Typically,
a detailed hydrologic analysis such as those performed for groundwater protection needs
assessments are necessary to provide sufficient evidence to delineate a regulated recharge area.

Potential Well Site D - Library Water Tower: Based on the selection criteria listed in Table 5,
two locations have been identified as possible sites for installation of a third pair of wells. Site D
identified as the Library Water Tower (along Northeast Hwy) was selected based on site geology and its
proximity to the Village’s existing iron treatment facility location. Wells at Site D could be installed in
either the sand and gravel or Silurian Dolomite aquifers. For purposes of this study, we have assumed
that an independent treatment system will be required to treat water from any new wells at Site D.

Potential Well Site | — One (1) MG Standpipe Water Tower Location: A second site was
selected at the one (1) MG Standpipe Water Tower location. Well records at this location support the
installation of a well in the shallow Silurian Dolomite aquifer. Wells in this location have been installed
at a depth of 225 feet. However, the ground elevation at this site is higher than the ground elevation in
the surrounding are which may result in the depth of the well being deeper that 225 feet. Treatment for
water from these wells is anticipated to consist of aeration.

Water Supply Study — Barrington 34 May 2006



Currently, the Village’s water distribution system conveys water from the north to the south. Installation
of the new wells at Site D or an alternate location in the northern portion of the Village would not require
modifications to the existing distribution system to convey water from the south to the north. Locating a
pair of new wells in the northern portion of the Village is preferable to locating a pair of new wells in the
southern portion of the Village.

The other seven locations were excluded based on the selection criteria as shown on Table 4.

The following steps are recommended to further evaluate the potential well sites identified above:

o Distribution System Compatibility/ME — Proposed well locations should be evaluated for
infrastructure considerations to make sure they are compatible with the existing Village water
distribution system.

e Treatment concerns — The sources of water for potential well locations should be evaluated for
treatment requirements.

e Potential routes of environmental contamination should be reviewed.

e Environmental concerns such as whether or not a location is in a floodplain or wetland, etc.
should be considered

* k k % %
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RECOMMENDATIONS

Based on the evaluation of the Village Barrington’s existing water supply system and demand, and
the evaluation of alternatives developed in this study, it is recommended that the Village of
Barrington perform the following:
e Implement the existing water conservation measures identified in Village Ordinance No. 05-
3253 and monitor their impact on the peak monthly and annual water demand in the Village.

o Install a new pair of groundwater supply wells capable of supplying 1.5 million gallons per
day. These wells should be installed a minimum of approximately one (1) mile away
from the existing well pairs (Well #1 and Well #2; and Well #3 and Well #4) to avoid
interference. These wells would provide needed capacity to meet peak demand over an
extended time period (one week or more), needed redundancy in the Village system to serve
as a backup in case of operational issues at any of the Village’s existing wells, and
additional system capacity to meet the potential future development needs of the Village
through 2030. The estimated cost for the installation of the new wells and associated
treatment and distribution system improvements is approximately $4.2 million. It is
anticipated that these wells could be sited and operational by the end of 2007.

¢ Monitor the amount of additional water demand from unlikely, but possible future
development in the Village’s service area. Based on the amount of additional demand, the
Village should be prepared to install an additional pair of wells capable of supplying up to
one (1) mgd per day at a location that will best serve the needs of the growing service area.

o Work closely with the Illinois State Water Survey and BACOG to confirm the long-term
sustainability of the sand and gravel and Silurian Dolomite aquifers that currently provide
water to the Village of Barrington.

EE I S
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Village of Barrington Water Supply Study
Evaluation of Alternate Water Supplies
Alternate A - City of Elgin Interconnection

Date: May, 2006

Issue Response Size | Quantity [ Estimated Cost

Supplier City of Elgin
Intergovernmental Agreement Required Yes
Approximate Interconnection Location Intersection of Brandt Drive and

pp Dundee Avenue in Elgin, IL
Available Capacity Yes
Treatment Required No
Water Main Yes 24-inch 58,133 LF $14,533,250
Booster Station Yes 4 MGD 1 $1,500,000
New Wells No
pellyery Station f';lnd Transmission Improvements Yes LS 1 $2.500,000
in Village of Barrington
Supplier Distribution System Improvements Yes UNK
Subtotal Construction $18,533,250
Engineering, Legal Fees, Permitting, & Admin. Yes $5,003,978
Booster Station Land Acquisition Yes $250,000
Easement/Right of Way Allocation Yes $926,663
Total Estimated Cost $24,713,890

Burns
NEDe SR

SINCE 1898




Village of Barrington Water Supply Study
Evaluation of Alternate Water Supplies
Alternate B - NSMJAWA Connection

Date: May, 2006

ltem Response Size | Quantity | Estimated Cost

Supplier NSMJAWA
Intergovernmental Agreement Required Yes
Approximate Interconnection Location Intersection of Barrington Road

P and Interstate 90 in Hioffman
Available Capacity Yes
Treatment Required No
Water Main Yes 24-inch 35,693 LF $8,923,250
Booster Station Yes 4 MGD 1 $1,500,000
pellyery Station f';lnd Transmission Improvements Yes LS 1 $2.500,000
in Village of Barrington
New Wells No
Supplier Distribution System Improvements No
Subtotal Construction $12,923,250
Engineering, Legal Fees, Permitting, & Admin. Yes $3,489,278
Booster Station Land Acquisition Yes $250,000
Easement/Right of Way Allocation Yes $646,163
Total Estimated Cost $17,308,690

Burns
McDon‘%tell

SINCE 1898




Village of Barrington Water Supply Study

Evaluation of Alternate Water Supplies

Alternative D - Fox River Intake and Water Treatment Plant
Date: May, 2006

Issue Response Size | Quantity [ Estimated Cost
Supplier Village of Barrington
Intergovernmental Agreement Required No

Intersection of East Algonquin

Approximate Interconnection Location Road and the Eox River

Available Capacity Yes
Treatment Required Yes 5 MGD 1 $9,000,000
Water Main Yes 24-inch 41659 $6,248,850
River Intake Yes 4 MGD 1 $2,000,000
New Wells No

Delivery Station and Transmission Improvements

in Village of Barrington ves $2,500,000
Subtotal Construction $19,748,850
Land Acquisition (5 - 7 Acres, River Intake) Yes $4,000,000
Easement/Right of Way Allocation Yes $987,443
Engineering, Legal Fees, Permitting, & Admin. Yes $5,602,190
Total Estimated Cost $30,338,483

Burns
NEDe SR

SINCE 1898




Village of Barrington Water Supply Study
Evaluation of Alternate Water Supplies

Alternate E - Village of Hoffman Estates Interconnection

Date: May, 2006

Issue Response Size | Quantity [ Estimated Cost

Supplier Village of Hoffman Estates
Intergovenrmental Agreement Required Yes
Approximate Interconnection Location Intersection of Lakewood

pp Boulevard and Barrington Road
Available Capacity Yes
Treatment Required No
Water Main Yes 24-inch 35218 $8,804,500
Booster Station Yes 4 MGD 1 $1,500,000
New Wells No
Supplier Distribution System Improvements Yes
Dellyery Station (_amd Transmission Improvements Yes LS 1 $2.500,000
in Village of Barrington
Subtotal Construction $12,804,500
Booster Station Land Acquisition Yes $250,000
Easement/Right of Way Allocation Yes $640,225
Engineering, Legal Fees, Permitting, & Admin. Yes $3,457,215
Total Estimated Cost $17,151,940

Burns
McDon‘%tell

SINCE 1898




Village of Barrington Water Supply Study
Evaluation of Alternate Water Supplies
Alternative F - Installation of One Pair of New Shallow Village Wells

Date: May, 2006

Issue Response Size | Quantity [ Estimated Cost
Supplier Village of Barrington
Intergovernmental Agreement Required No
Approximate Interconnection Location Not Required
Available Capacity Yes
Treatment Required Yes 1.5 MGD 1 $2,250,000
Water Main Yes 12-inch $500,000
Booster Station No
New Wells Yes 2 $570,000
Supplier Distribution System Improvements No
Subtotal Construction $3,320,000
Easement/Right of Way Allocation* Yes $0
Engineering, Legal Fees, Permitting, & Admin. Yes $896,000
Total Estimated Cost $4,216,000

*Assume Village-owned property.

Burns
McDon‘%tell

SINCE 1898




Village of Barrington Water Supply Study

Evaluation of Alternate Water Supplies

Alternative G - Utilization of Existing Fair Haven Wells (1 mgd)
Date: May, 2006

ltem Response Size |  Quantity | Estimated Cost
Supplier Village of Barrington
Intergovernmental Agreement Required No
Approximate Interconnection Location Fair Haven Subdivision
Available Capacity Yes
Treatment Required Yes 1 MGD 1 $1,500,000
Water Main Yes 12-inch 5280 $1,320,000
Booster Station No
New Wells No
Supplier Distribution System Improvements Yes $1,000,000
Fair Haven System Installation Yes $1,000,000
Well Maintenance/Check-out/Install Pump and Moto Yes 150000
Subtotal Construction $4,970,000
Easement/Right of Way Allocation Yes $0
Treatment Plant Land Acquisition (1 acre) Yes $500,000
Engineering, Legal Fees, Permitting, & Admin. Yes $1,341,900

Total Estimated Cost

$6,811,900




Village of Barrington Water Supply Study

Evaluation of Alternate Water Supplies

Alternative H - Installation of New Village Deep Wells (2 mgd)
Date: May, 2006

Item Response Size Quantity | Estimated Cost
Supplier Village of Barrington
Intergovernmental Agreement Required No
Approximate Interconnection Location Not Required
Available Capacity Yes
Treatment Required Yes 1.5 MGD 2 $3,370,000
Water Main Yes 12-inch 5280 $500,000
Booster Station No
New Wells Yes $3,000,000
Subtotal Construction $6,870,000
Easement/Right of Way Allocation Yes $0
Treatment Plant Land Acquisition (1 acre) Yes $0
Engineering, Legal Fees, Permitting, & Admin. Yes $1,860,000
Total Estimated Cost $8,730,000
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